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1.1. An efﬁcient method for making azido solid supports
Solid-phase synthesis is at the heart of a large proportion of
combinatorial chemistry and the efﬁciency and versatility of this
chemistry has been greatly enhanced by access to a range of
different solid supports and linker functionalities. In addition to
cross-linked polystyrene (PS) resin, there is considerable use
of polyethyleneglycol grafted onto polystyrene (PEG–PS) and
polyethyleneglycol (PEG) resins. Each of these solid supports is
derivatised with a range of linkers to provide a diversity of func-
tionality to aid the support of compounds or to act as a solid-phase
reagents or afﬁnity resins. A recent paper describes an easy and
efﬁcient method for the generation of an azido-derivatised resin
using imidazole-1-sulphonyl azide [1].
Click chemistry, and in particular the copper-catalysed azide—
alkyne cycloaddition (CuAAC) has become a highly reliable and
frequently used synthetic transformation. CuAAC reactions pro-
duce 1,4-disubstituted 1,2,3-trizoles, and it is a reaction with a
remarkable scope and versatility, working very well with a range
of different substrates. To employ the CuAAC effectively on solid
support requires the availability of suitably derivatised resin, and
thus the current work describes a safe and effective method for
the conversion of commonly available amino substituted resins 1
to the corresponding azides 3. This reaction has been carried out
in the past with triﬂyl azide, but this reagent is difﬁcult to prepare
and is unstable with a considerable explosion hazard. The recent
report of the use of imidazole-1-sulphonyl azide hydrochloride
(ISA HCl) 2 for the same conversion has now been employed for
solid phase chemistry.
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thetic transformation, monitoring progress using various methods
including the colourimetric Kaiser test and IR spectroscopy.
Efﬁcient conversion was achieved with three equivalents of ISA
HCl, 9 equivalents of base and copper sulphate as catalyst. It was
subsequently demonstrated that near-quantitative conversion was
possible in DMSO under copper-free conditions.
In summary, it has been demonstrated that ISA HCl provides an
efﬁcient and mild transformation of resin-based amines to azides
in near quantitative yields, avoiding the inherent dangers encoun-
tered in using triﬂyl azide.2. A summary of the papers in this month’s issue
2.1. Polymer supported synthesis
No papers this month.
2.2. Solution-phase synthesis
An efﬁcient protocol for the rapid generation of libraries of bio-
logically promising b-lactams has been described. The key step is a
solid-phase based multicomponent Petasis reaction. A large
number of compounds can be synthesised using this methodology,
as the approach includes at least two diversity points. Biological
evaluation of these compounds against various targets is currently
in progress [2].
The ﬁrst multicomponent, solution-phase protocol to prepare
privileged 2-aminothiazoles from a-bromocarbonyl compounds
and amines (aromatic and aliphatic) using commercially available
trimethylsilyl isothiocyanate has been described. This new
‘mix-it-all’ methodology is expected to aid early drug discovery
lead generation possibly leading to thiazole-based biologically
active compounds [3].
A highly convergent and regioselective approach to hitherto
unreported and synthetically demanding 6-cycloamino-2-
(methyl/benzyl)sulphanyl-3-(aroyl/hetaroyl/alkanoyl)-4-aryl-5,6-
dihydro-4H-thiopyrans has been developed. The strategy employs
a one-pot three-component domino coupling of b-oxodithioesters,
a,b-unsaturated aldehydes, and cyclic aliphatic secondary amines
at room temperature under catalyst-free and solvent-free
conditions.[4].
A simple and efﬁcient route to indole-2-, 3-, or 5-substituted
propargylamines by three component-coupling of substituted in-
dole carboxaldehydes, terminal alkyne, and secondary amine in
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scribed. The protocol provides a concise and effective route toward
the synthesis of a variety of indole-2-, 3-, or 5-substituted propar-
gylamines in excellent yields, and can be used to generate a library
of compounds, which may be utilised further in cyclisation reac-
tions [5].
2.3. Scaffolds and synthons for combinatorial libraries
No papers this month.
2.4. Solid-phase supported reagents
Candida antarctica lipase B immobilised on an acrylic resin has
been shown to smoothly catalyse the aminolysis of methyl esters
with propargyl amine to prepare propargyl amides. In the same
reaction vessel these propargyl derivatives are consecutively trans-
formed into amide ligated 1,2,3-triazoles in a Cu(I)-catalysed
azide-alkyne cycloaddition click reaction in good to excellent
yields [6].
2.5. Novel resins, linkers and techniques
Practical synthetic routes for the preparation of peptide alde-
hydes on a solid support have been investigated. A very simple
and cheap alkyl triol linker for attaching Fmoc-aminals to solid
phase peptide synthesis was developed, and the peptide acetals
were efﬁciently converted to thioacetal structures followed by
treatment of NBS to give peptide C-terminal aldehydes [7].
2.6. Library applications
The structure–activity relationship of a phenylpyrazole deriva-
tive has been investigated for the development of novel anti-HIV
agents. Various derivatives were prepared by the reductive amina-
tion of benzaldehydes with 5-aminopyrazoles and parallel
structural optimisation on the benzyl group and the pyrazole ring
was carried out. This optimisation led to a six-fold more potent
derivative than the lead compound [8].
A multi-dimensional SAR campaign based on a potent, efﬁca-
cious and selective GIRK1/2 activator has been reported. Chemical
optimisation through iterative parallel synthesis identiﬁed multi-
ple ‘molecular switches’ that modulated the mode of pharmacol-
ogy from activator to inhibitor, as well as engendering varying
selectivity proﬁles for GIRK1/2 and GIRK1/4 [9].
Chiral triamine antimalarial compounds have been identiﬁed
following the screening against Plasmodium falciparum, of
mixture-based positional scanning libraries made up of 31,320
compounds. The library was generated following exhaustive
reduction of resin-bound acylated dipeptides. Ultimately, individ-
ual compounds were rapidly identiﬁed which were only 10 times
less active than the standard drugs chloroquine and Artemisinin
[10].
Using several reactions that include homologations and asym-
metric epoxidations as well as Ugi and Huisgen couplings, a small
focussed library of new derivatives from the labdane-type diter-
pene grindelic acid has been generated. These compounds were
evaluated as cytotoxic agents against a panel of ﬁve human solid
tumor cell lines, and one compound proved to be the most active
product in all cell lines tested, with values of 0.95 lM against
HBL-100 cells [11].
The D-aspartate ligase of Enterococcus faecium (Aslfm) is an
attractive target for the development of narrow-spectrum antibac-
terial agents that are active against multidrug-resistant E. faecium.
A small library of known ATP-competitive inhibitors of ATP-grasp
enzymes was designed and synthesised. Investigation theinhibitors’ modes of action conﬁrmed that these compounds are
competitive with respect to ATP [12].
A small library of thirty-three 1,2,4-triazolo[1,5-a][1,3,5]triazin-
5,7-dione and its 5-thioxo analogues has been designed and
synthesised. These compounds contain different substituents at
meta- and/or para-positions of 2-phenyl or 2-benzyl ring attached
to the fused ring structure, Preliminary pharmacological evaluation
demonstrated that the 5-thioxo analogues of 1,2,4-triazolo[1,5-
a][1,3,5]triazine exhibited a varying degree of inhibitory activity
towards thymidine phosphorylase. Selected compounds were
found to have a noticeable inhibitory effect on the expression of
angiogenesis markers, including VEGF and MMP-9 in MDA-MB-
231 breast cancer cells [13].References
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